Several hypotheses for the formation and modification of the fossae that have been proposed include purely tectonic (e.g., Berman and Hartmann, 2002; Roberts, 2009, 2010) and volcanic/magmatic (e.g., Head et al., 2003; Mège and Masson, 1996; Burr et al., 2002a; Hanna and Phillips, 2006; Taylor et al., 2013; Pendleton, 2015) processes. At present, the primary or dominant formation mechanism remains under debate. Here, we present evidence in support of a dike-dominated mechanism for the formation and/or modification of Cerberus Fossae.
Diagnostic landforms indicative of volcanic or dike activity may have been destroyed by the complicated history of the CF region. For example, constructional landforms along CF may have been destroyed by normal faulting (Keszthelyi et al., 2008) , likely the most recent geologic event at Cerberus (e.g., Berman and Hartmann, 2002; Burr et al., 2002a,b; Taylor et al., 2013) , or melting of abundant ground ice (e.g., Balme and Gallagher, 2009 ) from dike intrusion. In addition, the typical topographic signatures resulting from dike intrusion at depth (e.g., Rubin and Pollard, 1988 ) may have been obscured or destroyed by lava flows and/or hydrothermal alteration of the fossae marginal zones (e.g., Pendleton, 2015) .
Multiple lines of evidence for volcanic activity associated with the CF exist. For example, linear fissure vents and low shields have been identified (e.g., Plescia, 2003; Vaucher et al., 2009) , as well as multiple lava flows sourced by the CF (e.g., Jaeger et al., 2010; Keszthelyi et al., 2004; Vaucher et al., 2009 ). Keszthelyi et al. (2008) provide details of near-vent deposits at CF.
Recent analysis of the CF geomorphology (Pendleton, 2015) reveals evidence for local hydrothermal modification of surfaces near the fossae margins, which is indicative of longlived interactions of dikes and ground ice. Adjacent to fossae, depressions with multiple morphologies have been observed, including those with multiple nested terraces, and evidence of flow away from the fossae margins (Pendleton, 2015) . These strongly imply interaction between an ice-rich subsurface and an underlying heat source (i.e., a dike) (Pendleton, 2015) .
These observations, together with previous work, combine to form a coherent picture of the formation and modification of the structures at Cerberus Fossae that requires underlying dikes (Figure 1) (Pendleton, 2015) : 1) Heat from dike intrusion resulted in elongate depressions above the dikes from melting of subsurface ice and a subsurface hydrothermal system. 2) Water release formed outflow channels (i.e., Athabasca Valles and others) in some locations. 3) Volcanic eruptions filled the depressions formed in the first stage, resulting in lava ponds that emptied during subsequent breakouts, creating lobate flows away from the fossae. 4) Hydrothermal systems modified the fossae margins after volcanism ceased, resulting in fossae widening from groundwater seepage and deepening from vertical faults or dike evacuation. Fossa walls crosscut depressions and channels around the margins of the fossae and in some cases, these depressions may crosscut fossae, indicating that dike-induced hydrothermal systems at Cerberus Fossae were long-lived.
